INTRODUCTION {#sec1-1}
============

Cystic echinococcosis (CE) is a disease of humans and livestock caused by *Echinococcus granulosus*. The accidental consumption of eggs shed in the feces of infected canines results in the development of one or several hydatid cysts, especially in the liver (70%) and lungs (20%), while rest 10% can occur almost anywhere in the body, namely, brain, musculature, heart walls, kidneys, orbit of the eye, and bone marrow.\[[@ref1]\] CE is an endemic zoonosis in many countries of the world except Iceland and Greenland and is of important public health and socioeconomic concern in India. Several studies have shown CE to be an emerging or reemerging disease and it has a much wider geographic distribution than was previously believed.\[[@ref1]\] The prevalence of CE in endemic areas is 1%--10%; however, the incidence rate in hospitals is about 1000 times less than the prevalence as only a small proportion of patients who develop severe symptoms seek medical care.\[[@ref2]\] In India, CE is present in most parts of the country. A previous study from our center in North India has shown an overall seroprevalence of 15.1% over a period of 20 years in clinically suspected cases of CE.\[[@ref3]\] CE may be responsible for a loss up to 3.6 million disability-adjusted life year worldwide.\[[@ref4]\]

The diagnosis of CE is challenging because of the late manifestation of symptoms, chronic course of the disease, lack of diagnostic modalities, and nonavailability of these modalities in an endemic area.\[[@ref5]\] Several radiological methods such as ultrasonography and computed tomography scan or magnetic resonance imaging may confirm the diagnosis in most of the cases. However, these techniques have limited use for multicavity cysts and solid mass or liver CE. In such cases, serological tests have proven to be helpful for a long time.\[[@ref6]\] As per the recommendation by the World Health Organization, hospital data can be used to measure the prevalence of CE in a population.\[[@ref4]\] In this study, we retrospectively analyzed the clinical and laboratory data of patients suspected of CE at our tertiary care hospital in North India over a period of 12 years from 2004 to 2015 and compared to the previous data from our center from 1984 to 2003.\[[@ref3]\]

MATERIALS AND METHODS {#sec1-2}
=====================

The clinical and laboratory data of patients attending the outpatient departments or admitted to the wards of our tertiary care center, with a presumptive clinical and/or radiological diagnosis of CE, from January 2004 to December 2015 were analyzed and compared to the previous seroprevalence data from 1984 to 2003. The sera from 3929 patients were subjected to anti-hydatid immunoglobulin G (IgG) detection by enzyme-linked immune sorbent assay (ELISA) as described previously.\[[@ref3]\] Casoni\'s intradermal skin test and microscopy of aspirated cyst fluid were performed in 121 and 521 patients, respectively, as described previously.\[[@ref3]\] The Casoni\'s test was performed till 2009; after which the test was discontinued. The clinical details of 1023 admitted patients who were radiologically and/or surgically confirmed as cases of CE were obtained.

Statistical analysis {#sec2-1}
--------------------

The sensitivity of diagnostic methods was calculated taking radiologically and/or surgically confirmed cases as reference standard using the standard formula. The significance of differences in seropositivity in 2004--2015 as compared to our previous data was assessed using Chi-square test, and significance of difference for Casoni\'s test\'s positivity was assessed using Fisher\'s *t*-test. The data were analyzed using the software SPSS version 20.0 (IBM, Hampshire, UK).

RESULTS {#sec1-3}
=======

Of the 3929 clinically suspected patients, anti-hydatid IgG antibody response was positive in 1124 (28.6%) patients, of which 49.5% (557) were male and 50.5% (567) were female, thus showing similar rates of seropositivity in males and females. Of the 1124 patients, there were a higher percentage of adults (87.3%; 981) as compared to children (13.7%; 143). Casoni\'s test was performed on 121 of the 1953 patients till the year 2009, of which 56 (46.3%) were found positive. Microscopy of the aspirated cyst fluid was done on 521 of the 3929 patients, of which 153 (29.3%) were found positive.

The clinical data were available for 1023 surgically and/or radiologically confirmed patients, who were further analyzed for the study \[[Table 1](#T1){ref-type="table"}\]. All the 1023 patients were positive for anti-hydatid antibodies by ELISA. Casoni\'s test was performed on 41 of the 1023 seropositive patients, of whom 32 (78%) were found positive. The microscopy of aspirated fluid was done on samples from 390 cases, of which 110 (28.2%) revealed the presence of scolices and hooklets. Among these 1023 patients, the liver was the most commonly affected site (88.4%, 904) followed by lung (8.7%), spleen (1.2%), kidney (0.4%), and both liver and lung (1%).

###### 

Seropositivity, Casoni\'s test, and microscopy results of 1023 surgically/radiologically confirmed cases
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It was observed that the seropositivity of CE over the period of 12 years is rising. As compared to our previous data from 1984 to 2003, an overall significant increase in seropositivity was observed in 2004--2015 (28.6% vs. 15.0% in 1984--2003, *P* \< 0.0001). A similar increase was observed in the positivity of Casoni\'s test (46.3% in 2004--2009 vs. 24.8% in 1984--2003, *P* \< 0.0001).\[[@ref3]\]

DISCUSSION {#sec1-4}
==========

Seroprevalence may not be an accurate estimate of disease burden; however, the WHO recommends that hospital cases represent a very useful and practical indicator of the incidence and success of control measures even though they underestimate the actual prevalence of the disease.\[[@ref4]\] In this study, we retrospectively analyzed the seropositivity data of patients suspected of hydatid disease over a 12-year period (2004--2015) and compared it with our previous data of 20 years (1984--2003). All the confirmed CE patients in our study were found positive for anti-hydatid IgG antibodies. Serological tests have a very practical role in diagnosing CE. ELISA format is more suitable and acceptable for initial screening owing to its higher sensitivity and simplicity of use.\[[@ref7][@ref8]\] We also performed Casoni\'s test which is still commonly used at many centers in endemic countries of the developing world for diagnosis of CE because of its simplicity and quick interpretation within 30 min although it has a low specificity due to cross-reactivity to other helminths. The sensitivity of Casoni\'s test has been found to be 63.6% alone and 90.9% when combined with indirect hemagglutination assay for the diagnosis of CE.\[[@ref9]\] Another study has shown 59% sensitivity of Casoni\'s test when compared to ELISA which had 90% sensitivity.\[[@ref10]\] Due to the risk of hypersensitivity reactions during Casoni\'s test, the test was later discontinued. Microscopic examination of hydatid cyst fluid aspirates is also diagnostic, the positivity of microscopy in our study was found to be 29.3%. However, aspiration of hydatid fluid is associated with risk of anaphylaxis and secondary CE in adjacent organs and hence is not a preferred test.

As compared to our previous data from 1984 to 2003, a significant increase in seropositivity rate of 13.6% (*P* \< 0.0001) was observed. The seropositivity study conducted during 1984--2003 was analyzed in two periods, i.e., from 1984 to 1998 and 1999--2003 and it was observed that within the two time zones, the seropositivity had shown a significant increase from 10.9% to 23.1% (*P* \< 0.001).\[[@ref3]\] This rise in seropositivity was observed to be persistent in the present study period of 2004--2015. The reason for this increase in seropositivity in the later time periods, i.e., post-1999, as compared to the pre-1999 time periods is not very clear though it could be attributed to an increased awareness of the primary health-care physicians and better referrals to the tertiary care centers, encouraging more patients suffering from clinical symptoms to seek medical help.\[[@ref7][@ref10]\] However, the exact reasons for increasing seroprevalence can only be explored in large well-planned studies. The data from other parts of the country have shown a higher prevalence of CE in rural areas where a large number of people are involved in livelihood activities associated with the disease such as farming and animal breeding.\[[@ref11][@ref12]\]

CONCLUSION {#sec1-5}
==========

The rising seropositivity for CE over years as observed in our analysis emphasizes the necessity of robust implementation of control measures to prevent disease-associated morbidity and mortality. The disease can be controlled by preventing transmission of the parasite by improving animal husbandry practices such as restricting home slaughter of sheep and other livestock, control stray dog population, limiting the areas where dogs are allowed, and preventing them from consuming meat infected with cysts. Educating the public about simple personal hygiene measures such as washing hands with soap and warm water after handling dogs, before handling food, and preventing direct consumption of food or water that may have been contaminated by fecal matter from dogs may prove extremely effective in breaking the chain of transmission of this important medical entity.\[[@ref13]\] At the same time, mounting active surveillance to assess the disease prevalence in humans as well as livestock across the country will be instrumental in understanding the epidemiology of the disease and aid its control.

Financial support and sponsorship {#sec2-2}
---------------------------------

Nil.

Conflicts of interest {#sec2-3}
---------------------

There are no conflicts of interest.
